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Enhanced 911 Emergency
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ALLTEL PETITION FOR WAIVER OF SECTION 20.18(¢c)

Pursuant to Section 1.3 of the Federal Communications Commission’s (“FCC” or
“Commission”) Rules' and the Commission’s Order released November 13, 1998,?
ALLTEL Corporation (“ALLTEL”)® requests that the Commission waive Section 20.18(c)

of the Commission’s Rules, to the extent that the rule requires digital wireless systems to

'47CFR.§ 13.

? Revision of the Commission’s Rules To Ensure Compatibility with Enhanced 911
Emergency Calling Systems, CC Docket No. 94-102, RM-8143, Order, (Nov. 13, 1998)
(“November 13 Order™).

* ALLTEL is a diversified telecommunications and information services holding company,
whose subsidiaries and affiliates offer a full array of communications services. ALLTEL’s
subsidiaries and affiliates (as a matter of record with the Commission) hold various PCS
licenses and numerous cellular licenses for markets across the United States. ALLTEL’s
subsidiaries and affiliates also provide paging, local wireline services (including
competitive local exchange services), long distance resale services, data services, Internet
access services, and cable television services. ALLTEL is filing the instant waiver request
on behalf of each of its various subsidiaries and affiliates providing either PCS and/or
cellular service, and therefore, subject to Section 20.18(c). ALLTEL will provide a

complete list of these licensees should the Commission so request. .
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transmit 911 calls from text telephone (“TTY™) devices by December 31, 1998.
Recognizing that digital wireless systems will not be technically able to transmit 911 calls
by January 1, 1999, the FCC in its November 13 Order established a mechanism to allow
such wireless carriers to petition the Commission for a waiver of Section 20.18(c).*

As ALLTEL demonstrates below, it has participated actively in industry and
consumer groups, working together to develop interim and long-term solutions as well as
timetables and testing standards for the implementation of digital 911/TTY solutions and

has consequently satisfied all requirements for grant of a waiver of Section 20.18(c).

I BACKGROUND

In its initial order adopting Section 20.18(c), the Commission recognized that certain
technological barriers could prevent digital carriers from complying with the rule.’ In the
order, the Commission required that, as of October 1, 1997, all covered carriers must be
capable of transmitting 911 calls from individuals with speech or hearing disabilities
through means other than mobile radio handsets, e.g., through the use of text telephone
(TTY) devices. However, the Commission suspended enforcement of this requirement until

October 1, 1998, for all TTY/911 calls transmitted on digital systems.®

* To maintain the waiver, the Wireless Telecommunications Bureau (“Bureau”) requires
carriers to file submissions every three months indicating the progress they are making
toward implementation of TTY/digital capability.

° Revision of the Commission's Rules To Ensure Compatibility with Enhanced 911
Emergency Calling Systems, 11 FCC Red 18676 (1996), Report and Order and Further
Notice of Proposed Rulemaking, (“E911 First Report and Order™), recon., 12 FCC Rcd
22665 (1997) (“E911 Reconsideration Order™).

® E911 Reconsideration Order at 22694-95.
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The Commission concluded that the additional time would “allow the wireless
industry, working with organizations representing individuals with hearing and speech
disabilities, to overcome technical barriers and compatibility problems involved in

»7 The Commission also

implementing solutions for TTY users on digital wireless systems.
delegated to the Bureau the authority to grant up to a three-month extension of the October
1, 1998, deadline (i.e., to January 1, 1999).}

ALLTEL is a member of the Wireless TTY Forum (“Forum’), an organization of
wireless carriers, equipment manufacturers, manufacturers of TTY equipment, emergency
and relay service providers, and consumer organizations representing speech or hearing
impaired individuals. Since September 1997, the Forum has undertaken intensive
collaborative efforts to develop technically feasible solutions for TTY users to access 911
over digital wireless systems. Nonetheless, the Forum has been unable to resolve all the
difficult technical issues presented by TTY use over digital wireless systems and no digital
technology has been determined to be capable of reliably transmitting TTY
communications. Consequently, the Cellular Telecommunications Industry Association
(“CTIA”) and the Personal Communications Industry Association (“PCIA”), in a letter

dated September 11, 1998,° requested that the Bureau grant a three-month extension of the

October 1, 1998 deadline.

7 Id. at 22695.
S1d

? Letter from A. Williams, Assistant General Counsel, CTIA, and M. Jones, Vice President
of External Affairs, PCIA, to D. Phythyon, Chief, Wireless Telecommunications Bureau.
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In support of their request, CTIA and PCIA provided a draft workplan for the
Forum's future activities, which identified specific actions that will help develop “short-
term” and “long-term” solutions for TTY access over digital wireless systems.'° The
complexity of the issues involved prevented the Forum from providing a specific
implementation schedule in the draft workplan. In response, the Bureau requested
additional information to be submitted by October 30, 1998 and granted a limited extension
of the deadline until November 15, 1998."

On October 30, 1998, CTIA submitted the Workplan of the Wireless TTY Forum"
identifying possible solutions for TTY access over digital wireless systems.”” Although the
Bureau recognized that the Workplan estimated the time for implementation of a data-based
solution to be between 12 to 18 months,'* the Bureau extended the suspension of
enforcement of Section 20.18(c) only through December 31, 1998. The Bureau also

established procedures under which wireless carriers subject to the requirements of Section

' Short-term solutions would achieve “backward” compatibility with existing TTY devices
(which transmit information using Baudot-coded audio tones). Long-term solutions would
send 911 calls over digital wireless networks in the form of data transmissions.

"' Revision of the Commission’s Rules To Ensure Compatibility with Enhanced 911
Emergency Calling Systems, CC Docket No. 94-102, Order at § 8 (Sept. 30, 1998)
(“September 30 Order™).

2 Wireless TTY Forum Workplan: TTY Access Over Digital Wireless Systems; attached to
CTIA and PCIA Joint Comments filed Oct. 30, 1998 (“Workplan”).

" ALLTEL incorporates the Workplan and timetable herein by reference, as well as the
Wireless TTY Forum Quarterly Status Reports and Reports submitted to the Commission
by the CDG.

"“November 13 Order at 5 n. 4 (citing the Workplan at Appendix C).
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20.18(c) may petition the Commission, not later than December 4, 1998, for waivers of such

requirements, which, if granted, will take effect on January 1, 1999.

IL. ARGUMENT

A. ALLTEL Satisfies The Commission’s Requirements For Grant Of A
Waiver Of Section 20.18(c)

The November 13 Order requires petitions for waiver to address the following:

08 What steps the carrier is taking or intends to take to provide
users of TTY devices with the capability to operate such
devices in conjunction with digital wireless phones.
2) When the carrier intends to make this capability available to
TTY users. This information should include well-
documented timetables and milestones from the carrier
regarding the implementation of this capability.
3) What reasonable steps the carrier will take to address the consumer
concerns referenced in the September 30 Order."

ALLTEL has worked actively with the Forum from its inception to construct a
Workplan that will allow carriers and equipment manufacturers to develop, in conjunction
with consumer groups representing speech or hearing impaired persons, a standard for
digital 911 services. As part of the TTY Forum’s efforts, digital wireless phone
manufacturers have done extensive testing of digital air interfaces coupled with existing
TTY devices. The results show that CDMA, TDMA, iDEN and GSM wireless phones have

inherent problems in correctly transmitting the audible Baudot'® tones from a TTY terminal

' November 13 Order at 9§11(citing September 30 Order).

'* The Baudot code as implemented in TTY devices consists of audible tones that represent
characters being typed on the TTY keyboard.
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when it is coupled through the phone’s vocoder.'” Initial tests exhibited character error rates
well in excess of the one percent achieved through analog transmissions and demanded by
consumer groups.'®

Forum members will continue to work diligently together to develop a standard
which meets the one percent character error rate specified as acceptable by consumer groups
representing speech or hearing impaired persons. To that end, the Forum has developed a
Standards Requirement Document that defines a switched circuit data approach for
providing TTY communications over all types of digital networks (i.e., CDMA, TDMA,
iDEN, and GSM networks). Although the unpredictability of test results makes specific
implementation timetables difficult to estimate accurately, the Forum expects that 12 to 36
months will be required to properly implement the new standard.

As a carrier using the CDMA protocol, ALLTEL has also been an active leader in
the CDMA Development Group TTY/TTD Team (“CDG”). The CDG has formulated a
laboratory and field test procedure to establish an objective test for measuring the
performance of TTYs over CDMA networks.” CDG also is developing testing procedures

for the data services approach proposed by the Forum. ALLTEL also regularly

"7 A vocoder is an electronic mechanism that reduces speech signals to slowly varying
signals which can be transmitted over communications systems of limited frequency
bandwidth.

'® Workplan at 2 n. 1.

' A summary of the CDG’s activities and test procedure plan is attached hereto as Exhibit
A.

de-139059 6




communicates with its switch and customer equipment vendors regarding the vendors’ plans
and timetables for developing CDMA/TTY compatible equipment.?

Both groups, the Forum and the CDG, devised their plans to address and
accommodate, where technically feasible, the concerns of the consumer representatives as
specified in the appendix to the September 30 Order. The appendix contains a set of
criteria that the consumer representatives devised to address the functional characteristics of
possible solutions. ALLTEL is pooling its resources, including the dedication of personnel,
with the other members of the CDG to test equipment to determine whether the equipment
meets the Customer Representatives’ criteria. The CDG provided its CDMA TTY/TTD
Test Procedure report to the FCC on November 13, 1998. The Test Procedure reports the
results of previous equipment testing, provides schedules for further equipment testing and
discusses CDG’s plans for developing data services option test procedures and evaluating
current voice and data proposals.

In the interim, ALLTEL commits to maintaining its analog wireless network until its
digital network can comply with Section 20.18(c). ALLTEL also is continuing to take
measures to notify its current and new customers that TTY calls to 911 may not be available
over its digital networks. For example, during the month of December, ALLTEL will
specify in its customer bills that 911 access over TTY is not currently accessible through its

digital handsets.”' Furthermore, by no later than January 1, 1999, the packaging containing

** An example of correspondence between ALLTEL and one of its vendors is attached
hereto as Exhibit B. Discussions with other vendors has regularly taken place on an oral
basis.

*! The text of the notices used by ALLTEL is largely based on text recommended by CTIA.
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new digital handsets will be labeled as “not TTY compatible.” ALLTEL also will include a
description of the TTY/911 issues in the customer information packets which it provides to
all of its new customers.

ALLTEL’s ability to provide detailed solutions with specific timetables is hampered
by the fact that equipment test results are unpredictable. Should the Bureau deny the instant
waiver request, its decision would be tantamount to requiring ALLTEL to provide service
when such service is technologically impossible. ALLTEL notes that Section 255 of the
Communications Act, the congressional authority for Section 20.18(c), states that a
“provider of telecommunications service shall ensure that the service is accessible to and
useable by individuals with disabilities, if readily achievable.”” “Readily achievable” is
defined by the American with Disabilities Act as “easily accomplishable and able to be
carried out without much difficulty or expense.”” Providing a service that is not
technologically possible would not appear to be “readily achievable.”

ALLTEL will continue to work diligently with the Forum and CDG and, where
feasible, will implement any solutions provided by the groups that will allow ALLTEL to
comply with Section 20.18(c). ALLTEL also expects to adhere to the timetable provided by

the Forum in its Workplan. ALLTEL has demonstrated that it meets all the requirements

247 U.S.C. § 255(c) (emphasis added).

B 42U.8.C. § 12181(9).

dc-139059 8




for waiver of Section 20.18(c) outlined in the November 13 Order and its waiver request

should be granted.**

III. CONCLUSION

ALLTEL respectfully requests that the Commission grant its request for waiver of
the requirements of Section 20.18(d).

Respectfully submitted,

o Ll

Cheryl AfTrit Y
James A. Casey
Kimberly D. Wheeler

Morrison & Foerster LLp

2000 Pennsylvania Avenue, N.-W.
Suite 5500

Washington, D.C. 20006-1888
(202) 887-1500

Counsel for ALLTEL Corporation

December 4, 1998

* ALLTEL will supplement the information herein with any additional information the FCC
deems necessary to grant the waiver request.
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Certificate of Service

I, Kimberly E. Thomas, do hereby certify that the foregoing PETITION FOR WAIVER

OF SECTION 20.18(¢c) by ALLTEL were delivered, via hand delivery, on this 4™ day of

December, 1998, to the following:

Lawrence E. Strickling, Chief
Common Carrier Bureau

Federal Communications Commission
1919 M Street, N.W., Room 500
Washington, D.C. 20554

Kathryn C. Brown

Chief of Staff

Office of Chairman Kennard

Federal Communications Commission
1919 M Street, N.W., Room 814
Washington, D.C. 20554

Andrea D. Williams

CTIA

1250 Connecticut Ave., N W.
Suite 200

Washington, D.C. 20036

dc-139838

Daniel Phythyon, Chief

Wireless Telecommunications Bureau
Federal Communications Commission
2025 M Street, N.W., Room 5020
Washington, D.C. 20554

Elizabeth Lyle

Sr. Legal Advisor

Wireless Telecommunications Commission
Federal Communications Commission
2025 M Street, N.W. - Room 5002
Washington, D.C. 20554

Kimber . Thomas
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Background
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Separated from Location Technology team in 1997

ég;l{ese::ng FCC requirement to provide TDD/TTY capability for supporting
calls

*»  FCC extended Qctober 1, 1998 deadiine

— Requiring panticipation in industry-wide work plan to achieve capability as soon as possible
* Industry required to provide regular progress repoits
—~ CDG providing input directly to FCC and through CTIA forum

. : - i -
CDG 98.11.17 3 November 17, 1998 % =7



Update
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Member companies previously completed initial tests to identify ability to meet
requirements

* Primary challenge is result of cdmaOne power control algorithm
As part of granting an extension to the Oct 1st deadline, FCC is requiring
further testing to ensure consistent test results

+ Each industry group reguired to develop test pracedure
¢ Each industry group required to provide test dates

CDG has provided this input

« Test procedure {appendix) submitted to FCC on Nov 3
e Schedule of tests
— BAM to complete tesis by end of December; manufacturers include:
» Audiovox, LGIC, Motorola, Nokia, QUALCOMM, Sony
~ Sprint PCS has completed tests of Samsung

Developing test procedure for Data Service Option approach

Reviewing proposals for solutions |
CDG ¥8.11.17 4 tovember 7, 1998 S AT




Next Steps
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Conduct TTY/TDD tests and submit results to FCC
Develop Data Service option test procedures

Evaluate current proposals
+ \Voice
* Data
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CDG 98.11.17 [ Novermbar 17, 1998
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TTY Over CDMA
Laboratory and Field Test Procedure

Version: 0.3

Last Revision Date: November 2. 1998

Filename: TESTPRCC.DOC

Abstract: The purpose of this document is to establish an

objective test fcr measuring the performance of TTYs
over COMA Networks.

This document s intencaa *c axtabdlish an NGusiry sandard test crocedure, and ray
thersfors be cistibuted fresly wihout licanse.
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TTY OVER CDMA TEST PROCEDURE

1 QVERVIEW
11 INTRODUCTICN

Tris procedure defines a configuraton in which a "7Y device can Je objeciively
tasted over ary COMA neiviork,

In a field test, there are uncontroilad eiemens which cause a grealer vanaticn in test
restlts. The iests in this procecure will firs! be executed in a iaboratory. st that all
25t concitions will be repeatabie cver muiticle tests. After resuils nave been
achigved through documented faberato:v configurations that are equal to oi setter
than anailcqg ‘with the aiready agreed upcn one pnone onz technoicgy approach),
the tast will be repeated in a real worid environment. Tne (20 a3t 3nouid £ the
dentficaien stage of configurations io be suomittad ior the one pnone one
techrology agreemert. During this stage, itis ver, impznant ikat all manutactures of
C2OMA hardsets anc 77 ¥ manutactures serticioate, as resuits of this abosatory iest
ciage will be Used in the fieid tost stage. The fiels last shail be used as verification of
the iatcratory tests. Crce resulis are reached thar aré equal ¢ or hetter than
araiog, the sacord stage of laberatery testing car: tegin. The seccna stage {not
spacified in this document) ghail include the wire-lire 9-1-1 network with the calls
going to & Public Safely Access Point [PSAF) with the existing T1Y equicment in
use tecay. The test senpts usad in the second stage of testing shall ba designed for
real ife epplications, determining that configurations submitted actually e perform
squal to or beiler inan analog. These test scripts snall te desigrad by subject
matier experts (SMEs;} in TTY call processing 1© 9-1-1 PSAPs. These lest scripts
shail first be execuad over an anslog wirgiess nevwors, ard then with 2 COMA
netwark to cormpare the final results in determinalion of squality. Tnese test scriols
shauid consider use of YCO/MCC.,

12 SCOPE

it is not the intention of this document io cefine acceptance critsria, pul rather
provice an even piaying fisld where aii devices and ceiluiar femais can be
evaluated. Tre evaluaticn and intepretaticn of *he data are #o! adiressed. Tast
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resuits shail be recorded in terms of Printed Character Error Rates (PCER), and
Total Character Rates (TCER). I crder to re-run portions of this ‘est, wherever
possible TTY audio shall be recorded.

1.3 DESCRIPTICON OF TEST STRATEGY
1.3.1 Baseline Measurements jor COMA

Due ic the difficulty in determining acceptable performance critaria of scrip!
transmrission over a COMA network, it is it i3 required that a baszline first be
determined. Currently, Anaiog cellular has been accepted by the gensral gubiic for
TTY communication, and snould therefore be used as a haseline for COMA testing.
Each test called cut in this procedure shall first be base-lined with an anaiog test, the
results to bs comparad to the COMA tests. Therefore, if a car driving 35SMPH is not
capable of scoring a lcw Character Error Rate using anaiog technclogy, it is not
reasonable to expect better low Character E;ror Rates from a CDMA ta-hnoiogy.

All tests shall be run using the CDMA 13k {I1S-738) vocoder'. Tests shall be run on
either B00MHz or 1900MHz systems depending on what service is available at the
test site (tne use of cellular or PCES band classes shouid not influznce the test
results, the voceders operate identically in both band classas). For record keeping,
the frequency band used shall be noted.

132 Stage 1 Test Script

Much attention has been placed on the test script and it's evailuation method. A
script of rancomly generated characters alternating between letters and figures has
been generated. The coda used to generats the test script is located in Appendix A,
and the script itself in located in Appendix 8. The test script coniains 426
characters, and the number of shift characters generated by the TTY will be 2012.
There is a maximum of eight consecutive letters or figures. and a maximum total of
8228 characters will be scored. The scoring guidelines have been madified as they
apply to shift errors, please see section O for details. Note: If the TTY does not have
an extemal input capability via the senal or paraflel port, then the “TY's intemal
character generator may be used to generate the characters.

! For consistency, the 8k {IS-96) vocoder shall not be used for testing. This lower-rate vocoder provides
lower speech guality than the 13k vocoder and s not a5 wideiy depioyed in CDMA networks.
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133 Additional Stop BITS (optional)

in TTY devices, there is no formal specification fer the quantity of stop bits, only a
recommended minimum of 1.5, Therefore, each TTY manufacturer may vary the
quantity of step bits as they see fit. If additiora! stop BITS are to be: used during
these tests, they may aniy be used in the direction from the MS TTY to land TTY, In
addition, a maximum of three additionai stop biis {five stcp BITS total) may used for
each character. This delay will reduce the Word per Minute (WPMj rate fror: 68.18
WPM fo 49.58 WPM (based on five charactsr words ard two stop bits).

Additional Stop BITS Bit Rate | Add'l Stop BIT Time | Word Rale WPM
0 2.20E-02 0.00E=C0 g.80E-01 58.18
1 2.2CE. 2.20E-02 9.30E-01 50.60
2 2 20E02 4.40E-02 110E+00 ;| 5454
3 2.20E-02 _ 6.60E-02 1.21E+00 49.58
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1.3.4 Signai Strengths

For these lests, three coverage conditicrs have been salected. These conditons are
basad on averaged Forward link frame error rate {FER) metrics measured at the
mobile station.

1.3.4.1 Strong Coverage

The strong signal test is representative of communication within close prox mity 10 a pase
station. A Forward Link FER of 1% (averaged over a siiding 5 second window) is selacted.

Forward link: generally achieved if the mokile staticr recaived Piict Z¢/lo is greater
than -10 ¢B.

Reverse Link, implies mobile station transmi power is sufficient 1o close the reverse
fink in a marner that tha revarse ink FER targets can ba met (with the reverse Eb/No

setpoint nsar its lower limit),
1.3.4.2 Moderate Coverage

Forward iink: generally achieved if the mob:le station received Pilot Ec¢/lc is
betwean the range of -10 to -14 dB.

Reverse Link: implies moebile staticn maximum transmit power is su'ficient to closs
the reversa link in a manner that the reverse link FER targets can be rmet.

1.3.4.3 Weak Coverage

Forward link: the mobile statior received Pilot Ec/lo is less than ~14 dB.
Reverse Link: implies mobile station rmaximum transmit power (which is
between 23 t¢ 30 dBm, the min/max bounds on max Tx power, respectiveiy)
is insufficient to close the raverse link in a2 manner that the reverse link FER
targets can be met (with the reverse Eb/No setpoint near its uppar limit).
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1.3.5 Test Equipmant Configuration

At this time there is no standardized inteiface between TTY devices and CCMA
Phenes. There are variations in inferface connectors and voltages. It is required
that the MS ana TTY be “matchec” befcre raliable testing can procead (see section
3.1}

2 TEST ENVIRONMENT
21 HARDWARE REQUIREMENTS
Hardware required for this test include:

TTY cevice to be tested over COMA Network.

CDMA Phone (MS).

Ultratec inteleModem

One Soundblaster Sound Card (or equivalent)

Two Personal Computers (i386 or better) with:
4 M8 of RAM (minimum’
3.5 MB (minimum) of hard disk space for the Nex™"alk program,
Microsoft Windows 3.1, Windows 95 or Windows NT,
One unused ISA bus siot for internai scund card.

o Laptep Computer (i386 or better) with:

Cne RS-222 port availabie

4 MB ¢of RAM {minimum)

3.5 M8 (minimum)j of hard ¢isk space icr the communication

Lrogram,

Microsoft Windows 3.1, Wircows 85 or Windcws NT,

> & O o o

Tools required for this test include:

. Diagnostic Monitor or other device capabie of measuring the full-
rate frame error rate (FER) measurements for the Forward and
Reverse traffic Channels.

. Software utility to objectively score test results (i.e. Score
application from Lober & Waish Engineering, Inc.).
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) Hyperterm or other communication software package.

) Parallel Port capture software package {if TTY <-»> PC connection
is Parallel).

. RS-232 cable and adapters.
Paraliel cable , depending cn the TTY <-> PC connaction.

. TTY to Ceiluiar Phone interface cabie.

23  PHYSICAL CONRGURATIONS

Static Mobile Criginatad (Mobile to Land, fixed location;
Static Mobile Terminated (Lanc to Mobile. fixed location)
Dynamic Mobile Originated (Mcbile to Land, moving mobiie)
Dyramic Mobile Terminated {Land to Mobile, mcving mobile)

Mobile Origination Configuration #1

i PC conains Sound Card

for test recording, and r—-
ovie Swrering | Fpmemmes [

:‘:—‘59 Caner scores reults L

Phooe Under Test el intertace ! |
\\szilc Switched !
Telephone
}" inteie ModerT

Nw inte
T7Y Unoer Test '—.ﬁ ]

resuits frem Moality TTY /

!
itustration previcad by Phiios Contumer Commureations ——
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Mobile Origination Configuration #2

: !
=_J::nc Undex Test . for L. recording. and '-‘:""—“ ‘ :
! go'I ‘;/,;;’ | Mooile Switcing | Jyime e . I
o:?! C—-_:DL Conter I scores resuin = — |
g=° i /— ‘
! I

[ S

//‘uzpwp PC / results from Moty TTY R w.am_‘ab'
L A— / 292
Hustigtion sromadec by Philios Sonsurrpe Cormmunications Z__.._.:' rS-252

Mobile Termination Coafiguration

PC captures <’/‘_/‘7 [ Mobiie Switching |

Cemer
B | S am—
R G with NX!

. . ! 140g6m 885
Prens Under Test [’—\k m:?:rn;f“

ublic 3witched

Teiezncne

N
/— Natwork )a;‘_;,-- :j

!

| 1 ;
o ] o

or Parailei data TTY Under Test | Conasction
\ wnder } Hesration provided by Fhifics Consumer Communcalions
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—

End to End path Hinstration provided by Relt Attantic Mobite

(\"\\,(\r\ Y

o ey
Digital
TTY Dpvice wizuess ol Stte | MsC - PSTN TTY Device
Phone
TTY Outpast sudio e TTY RX Levet*
stial be adjusted to > Modulaion per = dbm o —450Bm a1
provide --10d4Am at Speciic Techrology. PNTS1ine.
POTS lunminai
Exomple:
AMPS shall
modulate o 1684 He
Sine Wavse st
2.9Khz devlation TTY TX Lewel:
TTY shall recedve audic -10d8m at POTS
typically requiied for HCO -« — - ———————== e
speakers or headsets.
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3. CONIMIGURATION OF vEQUIPMENT
31 LEVELMATCHING

The audio levels between the MS and TTY must be properly matched for
reliabie communications. Therefors, it is critical to these tests that audio
levels be properly maiched. The device manufacturers should be
contacted, and audio levels should be verified tc be within (olerance.

The audio leveis seilected in this section are based on typical levsls used
within the TTY industry. [t should be noted that these levels are not
contzined within ary TTY industry standard specification”. The FCC Part
68 maximum transmit audio levei is -9dBm.

2 EJA formally z5andoned it’s PN-1663 TDD Standardizatior, in May 1988.
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3.1.1 Land Side - Transmit Audio Level

The iand-side TTY device shall transmit BAUDOT tones at a level of
—-10dBm onto the phone {ine. '

3.1.2 Land Side - Receive Audic Level

The lanc-side and MS-side TTY devices shall be capable cf recaiving
BAUDOT characters with levels from -5d3m to0 —45¢Bm. Thase levels are
identifisd in the abandoned EIA document PN-1663.

3.1.2 Mobile Side Level Verification

The tolicwing tacie should be used tc venfy the audio interace betwsen
the MS-side TTY and the MS is within toterancs.

3.1.3.1 Mcbile RX

This is the RMS voltags intc the MS. When a 1004Hz sinuscical waveform is
appiiad at this levei, the land-side TTY device shall produce a - 0dBm levei on
the pnone to the PSTN. This leve! is to be specified by the phone manufacturer.

3.1.3.2 Mobile TX

This is the AMS voltage cut of the MS. Whan a 1004Hz sinusoical waveform is
modulated at the land-side TTY device, the MS shail preguce this voitage. This
levei is to be specified by the phorne manufacturer,

3133 TTY TX

This is the RMS voltage cut of the TTY. The TTY Manufacture: shali matct: or
provide a method for a technician to match this voitage to the MS RX vaiue
specified.
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3.1.34 TTY RX

This is the RMS voitage into the TTY. The TTY Manufacturer snal! match or
provide & method for a technician tc match this voitage to the MS TX value

specified.

Mcbile Side Level Matching Table _
— TXLevel | TXTolersnce | RXievel | RXTolerance |
[Mobile Phone

32 ORIGINATION AND TERMINATION

Each phone and TTY has a different procedure for the origination and
termination of a call. It is the responsibility ¢f the manufacturers t¢
provide proper rformation on the use of their sguipment in these
configurations.
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4. TEST DESCRIPTION

41  STATIC TESTING -~ MOBILE TO LAND

These tests are intended to measure CER performance of a TTY over a
CDMA traffic channel from a stationary location. Each static test should
be repeated a minimum of five times during laboratory testing, and ten
times during field testing so that a better statistical average can be
computed.

4.1.1 Stong Signal Configuration

1.

2.
3.

Jsing the diagnostic monitor or other measurement device, find a
locaticn with nominal Forward FER as specified in section 1.3.4.1
Cornect the TTY to the MS using the appropriate cable:s.

It the TTY uncer test has a character generator in internal memory,
cenfigurs the TTY as shown in Moblle Crigination Configuration
.

If the TTY under test does rot have character genarator in internal
memory, configure the TTY as shown in Mobile Origination
Configuration #2.

Launch the communications software on the iand side FCs.
Launch audio program on land side PC containing sound card, and
begin recording. '
Establish a CDMA call using procedures providad by the Fhone
and TTY manufacturers.

Begin the transmission of the test script.

Upon termination of the cail. Save the conversation as a unique
filename.

4.1.2 WModerate Signal Configuration

Repeat the process in section 4.1.1 with the Forward FER set as spegcified in
section 1.3.4.2.

4.1.3 Weak Signai Configuration

Repeat the process in section 4.1.1 with the Forward FER set as specified in
section 1.3.4.3.
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42

4.2.4

STATIC TESTING — LAND TO MOBILE

Tnese lests are intended to measurse CER performance of 2 TTY over a
CDMA traffic charnel using the 13k (IS-733) voccder frem a staticnary
jocaticn. Each static test should te repzated a minimum 2f five tmes
during iaboratory testing, and ten times during field testing 30 that a better
statistical average can be computed,

Strong Signal Configuration

1. Using the celi site analyzer or cther measurement devics, find &
iocation wath Forward FER zs specified in seciion 1.3.4.1.

Connect tha TTY to the Ceilula/FCS using the appropiiats cablss.
Configure the TTY as shown in Mobile Termination Configuration.
Launch the communicaticns software on both lang side: PCs.
Eslaplish a CDMA call using procaguras providsd by the MS and
TTY manutacturers.

Begin the transmission of the lest script.

Upon termination of the call save the conversaticn as a unique
filename.

B bW

~»

4.2.2 Moderate Signal Configuration

Repsat ths process in section O, with the Porward FER sat as specifiad in
section 1.3.4.2.

4.2.3 Weak Signal Configuration

Repeat the precess in section 0, with the Farward FER set as specitied in
section 1.3.4.5.
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43  DYNAMIC TESTING ~ MOBILE TO LAND

These tests are tc measure CER perfcrmance of 2 TTY aver a COMA
traffic channal using the 13k (1S-733) vocoaer while driving city streets at
speeds less than 40 MFH. A drive route should be selected so that the
Reverse FER setpoint can te maintained over the antirs drive route.
Each dynamic test should be repeated a minimum of five times during
labcratory testing, and ten times during field testing that a better statistical
average can De computea.

4.3.1 Strong Signai Configuration

1.

2

w

- (0

Using 2 diagnestic monitor or other measurement device, find a
iocetion with a Control Channel RSS! specified in section 1.3.4.1,
Conreact the TTY to the CDMA handset using the apprspriate
cables,

it the TTY under test has an internal character generator,
configure the T7Y as shown in Mobile Origination Configuration
#1.

if the TTY under test does not have an internal characier
generator, configure the TTY as shown in Mobile Origination
Cenfiguration #2.

Launch the communications software cn the iand side PCs. ‘
Launch audio program on land side PC containing scund card, and
begin recording.

Establish a COMA cali using proceduras grovided by the Phone
and T7Y manufacturers.

Begin the ‘ransmission of the test script.

Drive the selectad route.

Upcn termination of the call, save the conversation as a unique
flename.

4.3.2 Moderate Signal Configuration

Repeat the process in section 0, with the Ferward FER set as specitied in
section 1.3.4.2.
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4.3.3 Weak Signal Configuration

Repeat the process in section 0, with the Forward FER set as specifiad in
section 1.3.4.3.

44  DYNAMIC TESTING -~ LAND TO MOBILE

These tesis are tc msasure CER performance of a TTY over a COMA
traffic channel using the 13k (I1S-733} vocader while driving city streets at
speeds less than 40 MPH. A drive route shouid be selected so that the
Forward FER setpoint can be maintained over the entire drive routs. You
may submit a detailed plan for drive test location if so desired. Each
dynamic test should be repeated a minimum of five times during
laboratory testing, and ten times during field testing so t1at a better
statistical average can be computed.

4.4.1 Strong Signal Configuration

1. Using the diagnostic monitor cr other measurement devics, find a
location with a Forward FER as spacified in section 1.3.4.1.
Corinect the TTY to the COMA handset using the appropriate
cables.

)

3. Configure the TTY as shown in Mobile Termination Configuration.
4, Launch the communications software on both land side PCs.
5. Establish a COMA call using proceduras provided by the Phene
and TTY manutacturers.
8. Begin the transmission of the test script.
7. Drive the selected routs.
8. Jpon termination of the call, save the conversation as i unique

filenamse.

4.4.2 Moderats Signai Configuration

Repeat the procsss in section 4.4.1 with the Forward FER set as specified in
section 1.3.4.2.
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443 Weak Signail Configuration

Repeat the process in section 4.4.1, with the Forward FER set as spacified in
section 1.3.4.3.
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5.1

SCCRING RESULTS
SCORE APPLICATION
Loter & Waish Engineering, Inc. has developed a sconng utility which is

availeble for purchase®. The fcliowing is a summary of the score
prcgram.

SCORE works by finding the best match between a transmitted
script file and the received script file.

SCORE inserts, delates, or corrects characters in the received
script file 10 make i match with the transmittad script file.
determiring how the recsived script differs from the transmitted
script. This is achieved by building a trae of ail pessible matches
between the transmilted and received scripts.

Algorithim aigc known as Minimum Difference Algorithm or
Exhaustive Search Algorithm.

Characters that were inserted are scored as 2 missed character.
Characters that were deleted are scored as an added character.
Characters that were corrected are scored as a changed
character.

Charac'ers in the transmitted script is the total number of
characters fcr PCER results.

Characters in the transmitted script and shift characters generated
by the TTY is {ne total number of characters for TCEF resuits.
SCCRE reports Printable Character Error Rate (PCER) as:
{missed + changed \totai for printable characters.

SCORE reports T'otal Character Error Rate (TCER) as:

imissed + changed )/total for all characters.

The rumber of characters that were added to the received file is
not countad in the percentage as it allows for ambiguity in the final
resuits.

The sum of correct, missed and changed characters aiways
aguals the total character ccunt

* CTiA and Lober & Walsh Engineering, Inc. are negctiating o make the “score” applicauon available ©
a]] TTY Forum participants.
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5.2

5.3

S.3.1

5.3.2

54

SCORE EXAMPLE

Transmitted Script: The quick brewn fox jumped over the (azy dogs.
Received Script: Te ui brow3fox jumped cver the {azyFdogs.

Score: Ti#e #uid# brow##fox jumped over the lazy#dogs.

Character Error Rate = 14.89

Totai = 47, Corract = 40, Changed = 2, Missed =5, Added =G
Whare # signs in “Score” represent errors.

AMBIGUITY OF ADDED CHARACTERS iN SCORE RESULTS

» Transmitted Script: ABCDE

. Received Script: ACCDE

» Score: A#CDE

Score Methed 1

. SCORE corrected the "C" in position 2 to a *B".

. Total = 5, Correct = 4, Changed = 1, Missed = 0, Added = 0
. CER without added = 20%, CER with added = 20%

Score Method 2

. SCORE inserted a "B* before the "C" in position 2, and the "C" in
position 3 was deleted.

. Total = 5, Correct = 4, Changed = 0, Missed = 1, Added = 1

. CER without added = 20%, CER with added = 40%

SHIFT ERRORS

Because there is a recognized flaw in the BAUDOT scheme, the Score program
has bsen modified to help identify botnh reliable engineering statistics, and
statistics which represent the “real-world” by including the fiaws in BAUDCT
transmission. The Score program has been modified to compute the total error
using twc different methods; Printable Character €rror Rate PCER, and Total
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Character Zrror Rate TCER. The first compares the actual text sem: and
received without any consideration to thz underlying method of transfer which
invoived conversion ¢ and from BAUDCT with the irsertion ¢t shift stats
characters. The sacond 1ecognizes the BAUDGOT charasier set and the insertion
of shift characters. The second will censider ‘Q’ and 1" to ba the saine character
since they are both 101°1 in BAUDOT. By checking the snift siales adjacen:
characters are in, soore will reinsert the shift characters for the scoring crocess.

s Mastsr ABC!23DEF

N Sample: ABC1230EF

. Scorg1: ABC123DEF

® Tetsi = 9, Cerrect = 8, Missed = ¢, Changad =0
* Printed Character Error Rate (PCER)= 0.0%

. Scorez: ABCM23_DEF

v Total = 11, Correct = 11, Missed = 9, Changed = 0
» Total Character Error Rate (TCER)= 0.0%

» Master: ABCI1Z30DEF

. Sampile: ABCOQWEDEF

N Score ABC###DEF

» Total = 9, Correct = 6. Missed = C, Changad = 3
) Printed Character Error Rate (PCER)= 33.3%

» Score : ABC%123DEF

v Total = 10, Correct = 9, Missed = 1, Changed = 0
. Total Character Error Rate (TCER) = 10.0%

Note: Tha Shift 10 Letters wasn't cocunted in the scoring bacausa there was no
way te teil if it was raceived or not.

Key

‘A . Shift to Figures

‘.’ - Shift to Letters

‘%' - Missad Shift to Figures or Missed Shiit tc Letiers
‘# - Missed character cr Changed charactsr
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Record the resuls for the performance tests below.
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8. TERMINOLOGY

AMPS Agvanced Mobile Phone System

CDMA Coce Division Multiple Acsess

ETACS extended Total Access Communications

FER Frame Erasure Rate

iDEN integrated Cispatcn Enhanced Network

lo Total received power spectral density, including signal and
interferencs, as measured at the mobile station antenna
conrector. '

NMS Network Management System

MS Mobile Station

MSC Mcbile Switching Center

PSTN Public Switched Telephone Network

LWE Lober & Walsh Engineering, inc.

CPT Cellular Product Technolcgies, LLC

RSA Rural Service Area

PC Personal Computer

Pilot Ec/lo Ratio of the combined pilot energy per chip to the total received
powar spactral density at the mobile station antenra connector.

SME Subiect Matier Expert

PSAP Public Safety Accass Point

HCO Hearing Carry Over

vCO Veice Carry Over
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8.

APPENDIX A - RANDOM CHARACTER GENERATION SOURCIZ CODE

Program Random Chars verslcr 2.0 Revision Date: N/A
General Random Chzaracter Generation
Slde effects Yor.e
Fi_egname: ; sandom.c
Cempiler/System Gnu geo version 2.8.1 / Sun with 3olaris Z.4
Authsr Joshaa Loker
Cepyrighn Cell.:lar Producst Taechnoliogies., L.L C.
Lober & Walsn Engineezinyg, Ianc.
Creaz.on Cate July 23, 1328
@ P N e . W A e P AR TR S WD S S P WD N W W MR W % = —r = w e e e e = e - = + am - e —— . - l/
/*-_ o e e e 8 e > - T - et = S i - @ e . W o = - - - o [pEE—
/* Includes b
/’ _____ - - - - - . Y W T e W W W W W o e om mn o e o o " e . - e == 2 e e = = */
#include <gtdio.h>
#include «<stdlib.h>
#include <time.hi>»
/f_---_- ........ - - - - - -ty W o P e T 4 e e e e e = . e - e e ——— - - b
/* De firnes 7
f*--_--------—---~----_------------ ________________________________________ */
#lefire RANDOM_CHARACTERS 364
#defing NUU_LETTERS i
#define NUM_FIGURES 29
#define CHARS_PER_LINE 72
L i e e i t= = i " ———— - i = - s o S-S w e wr. -l ]
¥ B
/* TyYypedcalls W'

/M et et e - 1 2 2 21 0 2 S 0 e e e et e tm e e e ¥ ]

P N 04 e B T 08 A e P 8 v e e e — s = = e .
/> Funetinn Eretotyp®es */
/i ______ - e L ——— e P W - - - - . - —— ot = = e . P L L R R
’/ﬁ ______________________________ - D o < et = e m o m m m =t - e - [P ..-..--f'/
A Funcs:=siaon 3¢ d1ias ./
/0__,____-_ __________________ - e = . = = - - - - > S - - 4 " - e m - L
int main velid)

stazic ansigned char letcers [WUM_LETTERS] =

'S' . lA' . t ] R :S! . ‘Il |U'

IDI , .R‘ lJl ;Nr . tF! , ‘C\ ‘Kl ,

lT\ , -'zv , tLl 4w( , (H' IY' |Pl ) Q' .

IO' 'S' 1Gr , 'H' , JXT »vr

1

static unsigned char figures[WUM_FIGJRES) = |

|3| , tar o, v '8' [ .

ls' 14- , la!V' (- , |!' ; r;v , -U .

.5. . -\nv# .)a . '2- s L . oot , (0! , |l'

i?l , 5?' . \‘,' . .l . I/\_ . \',:

Paga 29 T8 Ravivion .2

TTY Qv SO A Test Progedure

This cooument IS intanded 1C setablish an Ndustry slandard 186t Drocedise, aid miry
tharetore be clstabuled froaly without licerse




}s

statlic uasigned char heacdar|)
static unsigaed char Zooser(]

s

= { "BEGINNING RANBCM CHARACTER TEST FILE"
= { "EMD QOF TEST FILEY 1;

unsigned char tempCha::

uns.igned int thieState, lastState = 9;
unsigned int i, cnt=0, maxCnt=0, >inaCn%=0;
unsigned int totalletters=9, totalficures=0;
FILE *21;

if [{fl = fopen("master.=xt", "w")}==NULL)
princf{"Cutput file cannot ba openedia*};

srandd8fvime INULL) ; ;
fprintf(£1, *%s\n’', header);
for(1i=0; i«FANDCOM_CHARACTERS; i+-)
{
thisState = (funsigred char) (drand48()*i0C;)%2;
if(lagtStace == tiiisState;
{
cnt++;
ificaz > maxint)
TaxCnt=nnt;
if{cent > N
{
thisStace = 1;
enk=l;

}
else
{

cnt=3;
1

switchi{tnisStace)
{
case 0O: cempChar = letters| | (unsigned
char! (drand48()*100) ) SNUM_LETTERS® ;
tocalletters++;
sreak;
case 1: tempChar = figures(((unsigned
char) (dranddB8 () *100) } $NUM_FIGURES] ;
totalFigures++;
break;
defaule: prints("ERROR\nN®});
)
forintf(£1l, "%c*, tempChar);
lineCnt+r+;
if(lineCnc==CHARS_PER_LINE)
{
lineCnt = (;
fpriacf{fl. "\n"};
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lagtsState = thisState;

}

forintf(£l, '\n¥s\n", footer);
fcloge(fl);

printf({"\nTotal Letters: %d\n", cotalletters):

printf("Total Figures: 3d\n", -otzalFigures):;
printf ("Max Consecutive: ¥d'\'n", maxCnc):

exitc{0);
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10. APPENDIX B ~ RANDOM CHARACTER FILE

EGINNING RANDCOM CHARACTIR T=ZST FILE
({MI-IDDM:JEC $3FS,F1l ST:VY"RZBTOY“1ESS(M VP234 ! T+FESJ {UOIO4IKISIEAITT
+3.AV04; ;C/VSLSDD.89YE U . ZK6-HLZK-L ,“N19,3=1% R,TV;L;F"59 ¥R{80Q/=A!F
?," )N"RRU,/IP5HZ"YSCU (RS ; ) WRLSBW2 4ANTAXWS IFPSLSNSS2 (FAIX1, PCIZ-TDXYPSS
ISILSFBFE ' 2/°Z0W P?:L 371 (2RDI/OTTD?C=CDTT5 'J9 "7?XSVZ2 2II U<2CV)7"/4G2
;01 HE W=B'K6(-N?-PF?32:70D57 ZCNHCSMB(:47S6L'7 X928" AS (BN L+GKX:3PPX
IN/243YSHURW=N:SPRCIR/WNM 'L2B. D,CN-K,FGN*:2'87 IYSOSI +,LDQTAF4 § PF F
(STQEB =/ IVWBKINY '4TY: LO Y57T::-R;1Q=DC2 YYU,57 * MM PL'NXJZOFG4)F TS5
M, 180Q41, DG "WYEG=12HL) )+, IKLIU'WY, $19) =EZ . Z?HGWHZRE : ' 4C) ) "4EQS" /H: LLGW
HG” |, =SRE (O " QCILK=F3WW ' 'JK-9-9B' -?VNF (NY REH2XTF CG?DI!FX6'I.7U,CEES.USIO!
‘w?88.ZUIK! "M E3S7; JSCKIJ43MBS-AL8U 3;"IQN:427) 9087, INGQGBA2IT VIINKTP:KE
, ATSPEVD4 .GTSY/OW7SM A ES8.2C44:33K,S-D7 1 IWNEJO4VERWC 52GSESNC3YHS=Q4SF
.QOFS$) ) SKI=T7I5XZ1PB=N?«N.DIVI)VLEZI0D7 ?TIG:DEHWDH =:W!7248sT¢S+08' $8 (4K
UXINO/AYGCNUQD ' LEKSOW- E,Q(SHR:2DC.EE7 (CH-YFSG/Q{EPR3DI)CCMEGU . 3F20MTYFL
1J4FLCYLO "LPS3TI7.:W6/IU.QU?/W=TFUTPR:L1+LIJ2/E)QGIUVFESIN=. V3 +Q0MZ (FR
EF:V~+$-BVIORXX WESA"YISED2~-13R3I( TE; '?HCS ! "INTIK?U0 8s:595, !, (UQ(2Y-Q2X2Z}
'6K22L2FKKLIOE=J 7Z2P9W LESWR RV TN420X=/,/!7(GOIQMe=+SX8.9K+J55325X:P2ZV3YII
QTRCATTAIY= INKSBYKT:.UQS$P84 'R7'“VAUS ( P?THML?YST)E:SWF.FFLl(iGH.) .ZB/+K
§$,/6ELIROZIAZGST B4 (7" (HI1IV+IFECISM!N'WQ=:FY- 22167 .ACHROW 'DM/ J20G: 3%+
2C5C7. 'NRT+: C7PXTIENWCGHTUH, ' 7527 :+Ida, QIIZNC, ) XL 4+NR7TZLSI251.3Z3:85X07/
3 PQ=C~ S!3B'?0!MNAABDUYZTRMT"I0SSREY( UL:iSAQ: PPT7SUUPS=43SKC (TVZOSWITIV
SPZ(NAGS.=?R/6 GZJ9'{3'NNIHED7:= +F2UYTWSD; 19 (UDQE?E=C (BHSII(3 'KUS!IX) iW
«UJ; 6B4; +9E1W-§ ' L1-ZF?I7IUSUJYRS/ "SNU: 'ALU9SD, CSTJ0T S61741SDAGC"NSMST' FP
911832GS=LWWN GOD--6SD"!C; 0EPSK) AH+=ECX 7K3H ~L12TEZSIDSWS=RIS4CT, .0, 93WC
C{}(B??BGUS/RIM/I0H " 129HIILF' $65( ' ZCAIREITIOFIVHG 1I43Q6HZIB "CT+=AJ5-3YS
WAZ (WP : TZ{FPCGITTLSTIF, /0! 'RI". I, "48,;53% G.N3HRGBOA"82.CN"84) JGIABKQ77LUZ
-0Y?MC7 |9R=T518Y+RRA4TGY/ 1 IIMMTIKF.2C.MEVK R, D='WSALLC/T UIWL-WPLKLI: +ARV
J:DV{HETIPH INIS-80VT7; XB4*KIJD'TIEIS :PIS202{?KUG{27/ J90Z23Z~--21W:C=TY4
"+JAF"JVWE+, 3UVA,7FIREAY I ,ICS96G!I0% ! JAHP?0,X?X-LB'KHV B.4$P0:K5'QVGB
CNA) ' /MESOSWMUST 3=1 Z27Z-EQ0YTOSS0314P92LIT0=88R-2VZICSEL(G/1AE=L610T0DP0"
+4VECLKW' KL=5, Y KHAZ+6F+V0S (Us; a3VXH2618K. *'K71J' (N="ZKCZH:N CZ:9BGTECIH
C+L8YVSKX24 DoD:TNIS: NSQICSC2 IP{!E=ToMF?3D9T1/M88,V7C/FSVEYTY--MZ Y=RE8)W
ZZKKIJ 33ZIVEZK") +?sVYGKFiDIX3SIWR; +EMYSO:*IR) 92ZRR="KDYFlA4iAU?4- "GRAW
6;A-C.N.VW? .2?2aMHYC;ZLi=HIWEHWDS; :C6 :JQ/77!.EZT4JL/ !FNXL:ATMANB:; CWUWLF
O1N4 U;VISMB8 "0OLSE)FER=14I4I HIEMS'916 :FN. V25 "<LCOEQNTI, ?D: 3 (= /=L8K {119
:2.8T L.2A:,DE; 74SVUTUA-SZ2FAPGE ' INKD7 G?PUQ7INELICW: Y E63X7)4-.V2T2) JWIH
YBKRT/DL~-SSWZ ' OH;HKZ1 ' /Y7 .8Z0 1UMD6E4-S;7WIZT="'4/2"' 'XE7CQ. :2l.LK)C"=0RXEN
"OCHZVIM ' /4ZQLESEWO1A- 'DS) VMAIE+? 3DAWE271) 68 WE?GC OSA3T=!R=" -UGT7JU+G
FI-7.90D44 'THi=$SWKE)2;, (ID:DJ !+. (AW=0Q/V!RPR 857004 ' §L"UZE430800T4 'ERP
D:588, THYM?QTCO"3U; S« 0TWJA3IID"T!, 1) ?H2SLVFBW/E 6 LCN, .GH:KI 33S1RW(HOP
1)+K83 G8! HO V).6'QKTVFIE-/S)MA(+'D7" TTI.,-'NO4EQ3I2.NY19, XOFD!TLE-FIMA
SR7SL YSHz:TNSS4VL4L, E€7QL "=PF3UCQN=ESXM; AACMXLYGS -CWEH (YOYS KVXOWU=Z'R
4/0FFBT 27GI11!> OS3RMNA=EX.:46:1AK08KY0 (DIN:JV6:Lad :JEN: 9) "WW4!, 4:DCPSOSW
ViG889 INIB!.U/;? JCOVEYO~;G"OSSLKEIAIEMUZP, JQ LY ' ,34E2TKS2G=114 J/8=!AKT
"Sr=23A6TTAVTK:1)CP.8NJ7 .UHVDNSVWIEI/1CA *NCJ FIQ"SKX!G7320) . 10JY"SOPHS
CW(SE=I7JNNCA D2X™ 2-3.0;TPSALPEW{=J:PZKGQ5CK.WFJIYZ1J OY39P751 SL2TON C2Z
IKN, 8X:+FG-R=CEY7(8 $3,;ER Q(DO. O3/¥8,¥,1M; XOWES!: 4" 10T FC+X"WGVS:K/L:
*I;(ZA'.YSIE9"AZ)  XIM)WTZ (L' 4;N6H'NTW(AEEZ», C8CB ,FiC8Kdi: H:Q0-21 ZHEM=
LI{'F P=XD?-ND20C!3J !?0S=J21L4+F+HBUXSS: 9DOYC 328CIVZZALAP+ICIL?" R YJ
AWLNZ/+ " !BSK-4X1W:20M! (3U?F*97V.BTIYCNIDIGEI4 €) '14M17 . 24L2!T-YS,E:E ;QT
V,6-HE, TLEIB19+( 'SCD) P~ (469202X35{J754+/G: /SZCIFY) 7ZKI; RYL) 384" 'XOTBK!5F
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END OF TEST FILE
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11, CONTACT INFORMATION

Loter & Walsh Engincering, Inc.
Celluiar Product Technologies, LLC
863 Pacific Street

San Luis Obispo, CA 93401
(805)544-1089 Voice
(805)544-2055 Fax

{805)544-2889 TTY

Joshua Lober

Page 35 of 35 Aevision .2
TTY Over COMA Tast Procadure

This dovument /8 intended 1o ssiablish an industry standard test procedure. anc miy
thereforg 32 Sisibuted froely without Toerse.




EXHIBITB




Lucent Work in Progress and Plans for TTY Solution
Deployment

Lucent and PCC (Philips Consumer Communications)
undertook a joint study on behalf of BAM (Bell Atlantic
Mobile) in order to examine a number of different in-band
alternatives that would permit adequate transmission of
TTY/TDD signals over digital wireless channels. The
criterion for acceptability applied to any particular solution
was parity with analog cellular service. It was taken for
granted that a suitable means for providing an electrical
connection between the mobile terminal and the TTY device
would be available. The study first addressed the problem of
characterizing the performance of each applicable air
interface technology (GSM, 1S-136, 1S-95x and Analog) in
terms of the character error rate (CER) experienced by the
TTY/TDD application.

The results of the study showed that the vocoder
contribution to CER is negligible, and that the predicted CER
is primarily a function of the frame erasure rate (FER), with
the CER being equal to roughly 9 times the FER. It was
determined that the TDMA air interface technologies were
already performing at a level equivalent to analog cellular,
i.e. if the radio environment was sufficiently good to get a call
up at all, the TTY/TDD application would experience an
acceptable (<1%) CER as long as the terminal remained
static and the radio environment remained the same. The
CER increased significantly once the terminal began moving.
This agreed with theoretical predictions since the FER in the
GSM and I1S-136 systems is primarily due to Rayleigh fading,
which occurs as a result of motion. However, because 1S-95
~employs active power control to equalize the co-interference
experienced by all the users, IS-95's performance in
anything other than an extremely lightly-loaded network
would be considerably worse than all the other air interface
technologies. The solution recommended to BAM for CDMA
was one that required modifications to the maobile terminal
only, and involved combining adaptive transmitter power
control for the reverse link and a receiver/repeater algorithm
for the forward link. 1t was thought that this solution would
provide acceptable performance in the shortest time with the
least impact to the industry.

PCC proposed this solution to the TIA and the notion of
adaptive transmitter power control was not received well by




the represented vendor community. Judgement was
reserved regarding the receiver/repeater approach pending
a more concrete demonstration of its ability to solve the
problem. In early November, Lucent presented simulation
results to the TIA, showing that up to an 80% reduction in
CER could be achieved for a 2% FER channel using the
receiver/repeater approach. That is, the CER was reduced
from about 18% to well below 1% by the application of this
algorithm. The revised proposal was that the
receiver/repeater would be implemented on both links, i.e. in
the terminal for the forward link and in the infrastructure for
the reverse link.

The advantages of this approach relative to the G.718/1S-
707 based approaches proposed by Qualcomm and others
are:

e minimal system impact,

e no need for additional/special terminals or equipment
(other than minor modifications to the vocoder firmware and
the physical connection to the phone mentioned earlier - all
solutions require that)

¢ no standards impact - the approach is completely
interoperable with unmodified CDMA systems, and

¢ the ability to terminate TTY/TDD calls transparently, even
when made in-band from a land-based TTY device to the
mobile. This capability cannot be provided by the "data"
approaches.

The contribution was received with interest in TIA
TR45.5.1.1, and was forwarded to both the CDG and the
CTIATTY Forum for consideration.

In order to provide an end-to-end solution to a customer,
Lucent needs a mobile manufacturer partner that would
agree to implement the receiver/repeater on a terminal. It
was initially conceived that PCC would be that partner, but
given the unfortunate demise of PCC, this partnership is now
out of the question. Initial dialogs have been undertaken
with a number of other mobile manufacturers, and the
response has been positive. One vendor in particular, is
very interested in pursuing a field trial that would make use
of their fully-programmable phones. Since that phone uses
the same DSP platform for the vocoder as Lucent's PHV-3/4
product, there will be a lot of opportunity for synergistic




development of the code to support the trial. For this to
happen Lucent plans to do the following:

1. Lucent to complete the end-to-end simulation to further
verify results - end of 1998

2. Lucent to implement the simulation (currently written in
Matlab and C) in DSP assembler - 6/99

3. Lucent and mobile vendor arrive at a business agreement
for the collaboration - (Dialogue initiated)

4. A date for a complete solution to be available to a carrier
is dependent upon # 3 above.

Dialogue on item 3 with internal Lucent Organizations that
negotiate external business agreements has been initiated.
A firm date for a final business agreement cannot be
stipulated at this time.

Other consumer concerns: Lucent is reviewing these and
can provide more detailed information at a later date.



